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Flexible Delivery System 



The prcsen, applioafion re.ates to ^ttZXtSS^ttSS^ 
implants into patients through a remote point of ^J^S!SSSSi>t most oommonly using an 

delivery site. 

stent graft. By various means, the sheath 'te^ntente are .ntroauce a g for ^ stent 

end is level with the end of the retainer rod. 

,„ prao^oe. toe retainer rcd must be made o, a —^^^7- JST 
sheath, preventing further deployment of the device. 

A further requirement of ft. .retainer rod Ms that "J^^^J*^^ ES^** 
delivery system through to the stent graft In = ^5^ "rfl&Kll raftean be made to align 
needs to be aecuratelyoontro led to rotation so J*J*J^*^™ from the handle is im- 
^^^oX^Te^t^Z of a bitoroated graft He In e plane 
parallel to their target vessels. 

L-a-mS^^^ 
each other. 



segment to the next. It is obvious that a practical device will require a multiplicity of segments of the 
type illustrated in Figure 1. 

A further problem with this approach is that the composite retainer rod lengthens as it is flexed making 
the approach impractical for applications requiring high levels of flexibility. 

An improvement over this first design is illustrated in Figure 2 which employ segments of a hard 
material as before but in which abutting ends of the segments are chamfered so that the degree of 
articulation can be increased before the retainer rod lengthens. 

Having established the principles illustrated in Figures 1 and 2 in which the retainer rod has a 
segmental construction and in whjch the abutting surfaces are modified to improve the characteristics 
of the ensemble it is possible to devise further modifications to the abutting surfaces to provide 
additional features. 

Figure 3 illustrates a practical design of segment which employs the characteristics shown in Figures 1 
and 2 but which includes additional features to transmit torque, to allow additional longitudinal 
structures and to maximise the smoothness of the outer sheath when flexed. 

Ideally, the practical design for a 21 French (7 mm diameter) delivery system employs segments 
which are 6 mm in diameter and 10.5 mm long. These dimensions can be scaled larger or smaller to 
cater for larger or smaller delivery systems: a 10 French system will employ segments approximately '3 
mm in diameter and a 50 French system will require segments 15 mm in diameter. The ratio of length 
to diameter of the segments is 1.75 : 1 and workable designs can be made where this ratio is 
increased to 5 : 1 although manufacturing is less demanding and flexibility is improved if the ratio is 
limited to between 1.5 : 1 and 3:1. If some reduction in strength is acceptable, the ratio between the 
length and the diameter can be reduced to 1:1. It is Inadvisable to make the segments shorter than 
their width because they are more inclined to 'rock' in the sheath and to cause jamming. 

ideally, the segment is designed to be easily manufactured and injection moulding is a convenient 
technique to use, employing an appropriately hard and sterilisable plastic. Preferably, a single 
segment is designed so that features on a first abutting surface correspond with inverse features on 
the second abutting surface. It is possible to design segments which must be combined in pairs, 
although this is less convenient. With a single segment, multiple units can be stacked to form a long, 
rod-like structure, while each segment can be manufactured from a single injection mould tool. 

Preferably, each segment has a central axial hole that allows a guide wire and surrounding structures 
to pass therethrough. 

In some applications, there are advantages in assembling the 'retainer rod* from in groups of segments 
so that, for instance, the group of segments nearest the handle provide less flexibility than those at the 
tip. 

Ideally the abutting surfaces have part spherical ends (5 & 9) to allow the greatest degree of flexion 
between adjacent segments. 

In order to transfer torque effectively from one segment to another, at least one lateral process (6) is 
incorporated into the segment so that it will engage a corresponding elongated opening (10) in the 
abutting segment. 

The walls of the segment are slightly barrel-shaped (8) so that even under extreme degrees of flexion 
the profile of the sheath over the segments is smooth and continuous. 
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When lateral processes are employed to ^K^-SEE* one 

80 of the segments described, depending on the length of the device. 

At either end of the retainer rod, modified ^^'^^^^^o^, 2d£T 
interface is made between the segment* and ^^^J*^,, segments wil , b9 

SSnedlo^^h^r^^^ 
FIGURES 

Figure 1 illustrates a basic segmental retainer rod comprising simple, plane-faced cylindrical.segments 
Se^^ 

occurring. « . 

segment of the central axis of the device. 

Ffcure 4 lilusfrates two segments of me type shown in R ffi (3)abut.,ng as may would in a practical 
device. The illustration shows the two components in a flexed state. 
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Claims 

1 . A delivery system for a medical implant wherein a central rod is used to push the implant from the 
end of the tube and in which the central rod is made from a multiplicity of short segments. 

2. A system as in claim 1 in which the abutting faces are part-spherical. 

3. A system as in claim 1 which has at least one lateral process that will engage with an opening in 
an adjacent segment. 

4. A system as in claim 1 with a central hole passing through its body along its axis. 

5. A system as in claim 1 with at least one longitudinal hole or slot parallel to but displaced from the 
axis of the segment. 

- 

6. A system as in claim 1 where the ratio of the length to the diameter of the segment lies in the 
range 1 : 1 to 5 : 1. 

7. A system as in claim 1 where the ratio of the length to the diameter of the segment lies in the 
range 1 .5 : 1 to 3 : 1 . 

8. A system as in claim 1 where the diameter of the segment lies in the range 3 to 15 mm. 

9. A system as in claim 1 in vvhich the 2nd abutting face is the inverse of the 1 st abutting face. 

10. A system as in claim 1 where the central rod is composed of at least two groups of segments, the 
segments of the first group having different properties from the segments of the at least second 
group. 




Figure 2 




Figure 3 
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Figure 4 
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